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DRAFT l/3 l/97 

Table I. 1: Luminosity performance goals for Run II, both with and without 

the Recycler ring. Thle leftmost column shows parameters typical of the last 

collider run, Run IEI. The middle column shows expected performance 

following the Main Injector upgrade, in the absence of the antiproton 

Recycler. The rightmost column shows expected performance based on 
operations of the Main Injector and Recycler. This report uses normalized 

emittances containing 95% of the beam. The horizontal and vertical 

emittances are assumed equal. 

RUN IIB (1993-95) II (MI) II (Ml+ 

Recycler) 

Protons/bunch 2.32x1 0’ ’ 2.70x1 0’ ’ 2.70x1 0’ ’ 

Antiprotons/bunch 5.50x1 0’ 0 3.00x1 0’ 0 7.00x1 0’ 0 

Total Antiprotons 3.30x1 0’ 1 1.30x1 0’ 2 2.5x1 0’ 2 

Pbar Production Rate 6.00x1 0’ o 1.70x10’ 1 2.00x1 0’ 1 pbar/hour 

Proton emittance 23x 20x 20x mm-mr 

Antiproton emittance 13x 1% 15x mm-mr 
I I I 

l I 0.351 0.35l 0.35/m 
I I I 

Energy 900 1000 1000 W 

Bunches 6 36 36 

Bunch length (rms) 0.60 0.43 0.38 m 

Form Factor 0.59 0.70 0.70 

/ Typical Luminosity 1.6x1 O3 ’ 8.1~10~’ 2.0~10~2 cm-2sec-l 

Integrated Luminosity 

Bunch Spacing 

Interactions/crossing 

(0 50 mb) 

3.2 16.3 41 .O pb’l/week 

-3500 396 396 nsec 

2.7 2.3 5.8 

*Typical luminosity at the beginning of a store--translates to integrated 

luminosity with a 33% duty factor 
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Table XVII : lengths of 14 cm and 

37.1cm.Thistableassumesa,=a,=33.1pmand~~=~~=35cm. 

I cw 

bunch 

Table XVII shows a summary of several crossing angle parameters for the two 

lengths, 14 cm and 37.1 cm. The columns labeled (= ox.lum) and (&/t,,) will be 

discussed in later sections. 
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Figure 36. The dependence of luminosity (L/Lo) on the crossing half angle 
in each plane. The results for two bunch lengths (14 cm and 37.1 cm) are 

shown. The dotted lines show (1 + f3i)-“2, the approximation that ignores 

the houglass effect for the two lxmrh Imdhc 
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i1umi33.991101 Sun Feb 20 22:22:25 2000 

Assume a stack rate of 20.e:LO/hr 

Cond. 2 - 396 nsec, 36 bunches, IC<=S, 1.7e32 
For no recycling : 

initial pbar intensities of lOO.e9/bunch 
about 22 hour stores 
Peak luminosity is 1.70e32/(cmA2 s) => 5.0 interactions per crossing 

Luminosity is saturated for the first 3.5 hours of the store. 

For 60% Recycling Efficiency : 
initial pbar intensities of 13S.e9/bunch 
about 20 hour stores 
Peak luminosity is 1.70e32/(cmA2 s) => 5.0 interactions per crossing 

Luminosity is saturated for the first 7.5 hours of the store. 

For 80% Recycling Efficiency : 
initial pbar intensities of 13S.e9/bunch 
about 15 hour stores 
Peak luminosity is 1.70e32/(cmA2 s) => 5.0 interactions per crossing 

Luminosity is saturated for the first 7.5 hours of the store. 

Cond. 8 - 132 nsec, 100 bunches, +-136 urad, IC<=4, 3.8e32 

For no recycling : 
initial pbar intensities of 3S.e9/bunch 
about 21 hour stores 
Peak luminosity is 1.43e32/(cmA2 s) => 1.5 interactions per crossing 

Not doing any luminosity leveling here. 

For 60% Recycling Efficiency : 
initial pbar intensities of 7O.e9/bunch 
about 29 hour stores 
Peak luminosity is 2.85e32/(cmA2 s) :=> 3.0 interactions per crossing 

Not doing any luminosity leveling here. 

For 80% Recycling Efficiency : 
initial pbar intensities of 7O.e9/bunch 
about 21 hour stores 
Peak luminosity is 2.85e32/(cmA2 s) => 3.0 interactions per crossing 

Not doing any luminosity leveling here. 

For a real stack rate of 20.elO/hr 
Cond. 2 Cond. 8 (c8-c2)/c2 
aver lum aver lum 

l/(pb-hrs) l/(pb-hrs) 

No recycling, 0.389 0.266 -32% 
60% Recycling Eff. 0.487 0.454 -7% 
80% Recycling Eff. 0.525 0.514 -2% 

If we throw away (do NOT recycle) pbars at the end of stores, we 
take a big hit in integrated luminosity with '100 bunches. 

EXren with not very efficient recycling of pbars, the hit in integrated 
luminosity is not too bad, less than 109, with -100 bunches. 

With 36 bunches, we are luminosity leveling, but we are NOT at -100 bunches. 
So higher stack rates will h'elp "100 bunch running more than 36 bunch running. 
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v3hl5av2, sal (d46h), nppn.17Oppnn0, every half bucket (ppnn2 A01, A06, A12) shown 
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